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(57) [®*«;) 

[gfg^^fS] ^feja^fldso ( A) *iO. 2-2 Ox/ 
mcOS i O.e*C^l^fi[Tfld5 0 ( B ) Ai"2 0 n 
1 3Mm(Om'^^M UBL, ^i^n^mStd^o (A) 

/dso (B) m . 5ti.±T-$,^] ^dUiiWaiiit-^sa; 
a-r^^hi-iD s i o.^mt Lxmm^mm^^M 
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Hmmi) ¥%^a^gd5o (A) *iO. 2-2 0// 
mCOS i O.mmzW-mi^'l^d^o ( B ) *<2 0 nm- 

1 3um(Dmmm^M [mt, ¥±^*4^@J:bd5o (A) 
/dso (B) {il. 5ia±T-*)a] ^IStaM^SM-^iia 
S-r^ ^ 1 1= J: 0 S i O, Sriti: tT«HSr^«W!|^!l« 

I 2 ] it*i| 1 lesfeco^utt s i o, r/^5K t « 

1 - 5 om&xx'h K) . is«tt s i o, m^tmm^iLf- 
t <^m-^^'P<7iMms.^^ 3 0 ~ 9 0 m&%Th ^ ^ t ^ 

[ tmm 3 ] s i o . ?:mo mmmmmco 

Itmm4 ] S i 0,m^i}<. ^cOSf^NMR (29 S 
iDD/MAS) l,zJ:'om\^^ti^:^^9 h)\^f}K -7 

0 P P m^4I;C^t Lfcy'xj- H^rh'-^ ( A 1 ) i: , - 

1 1 OppmS-^i'Di: t^cT'D-H^b*-:? (A2)c7) 

am (Al ) / (A2) A^O. 1£(A1)/(A 
2)^1. 0 <^ieSI-C-S> I. ^ 2: W^i; -ttmsm 1 IS 

[000 1] 
[0002] 

[0003] !t#M 2000-24339 6-f:i^|gtC«, 

s i o$riii8t^7!?-;i7/PTn'f yi^mm^mm-t^z 

[0004] 3|s:3%B^{i, ite^fflf fc^;^^^§*T.Jt t<7)T' 

hK>, mi^mmm-ixmmzm^^tim^, ^^^ji-^^ 
teT-r s c h ^ < ^m&^mm-^ . A^-^xMm±mi,z 

[0005] 



n.mmt tr s i o.fe^sis^fflt^/iJi^c-*^-^ ^?yi^ 

««i:fiSvS%« ( S i O, ) $:.irX(±®t:tSM^-tt.S 

zt<,zi:y)mm/^i^fz^x\.^hi}K lanM^^zm^nm 

nmimm. t <r>^%mMmt^^- l . mmti^HKmiz t ix^ 
<^£^tziibX'hhzbi:M.^i-kmz, mm^<Dm^^^ 
m^mmMi'^mmm<7)mMm^j:ijmx\ nmm^nt^m. 
mizimximm l , nm-^mmtm^^it^ ztx-. 
mmm^(^± t , nm^s^nc^wmiRmi-z j; ^ «.@c^flfl 

[0006] fiP*>, 2|s^BJ(i, ^l^ia^fldjo ( A ) *i 
0. 2~2 Ox/mcJDS i 0.*&*lc^fe;«i^fld 
50 (B) *<20nm~l SumCDmVM^V [fit, ¥ 
i^fi^mdso (A) /dso ( B ) (i 1 . 5a±Xh 

h ] ^nsw^sn-^^aa^^ ^ i: i 0 S i O, 
t Lxmm^mmM'^'S.x:m->fzmn^SLS i o,ii5}5i5$: 

[0007] OT, ^%mz->^m.i.zn l < mm-th . 
Lxmrntrmmmrnxm-ytzmmits i o,r/j*^# 

[0008] ^^BJtrtsv^T S i O, fctifflS, Z:l!-ft 
^r^^ (S i Oz) t^JRy-^^ (Si) i:^JS*^i;L 
Ttf'^iX.i). S i O,i0x<7)ffl;<)^0<x<2-C'^$il-I) 

*^'»^L<. S i O,15)5Kc0|l(4:NMR (29SiDD/ 
UAS) {zX^m^^flhX'<.'^ hlUif^ -7 0ppm 

6 5~-8 5ppmi7)IEHtC^^7'o-K^b'-^' (A 
1 ) - 1 1 OppmSrtf'C^i: L/cyo-H^b*- 

:7 , :^tCtr-:7cO]I**i- 100 120pp mCDW 

miZh^y^-Vtc^-^ (A2) C02oc0b--^t:^ 
^LTfcO- t^'o:itihco\::-^<mmit (Al ) / 
(A2)*i0. Ig (Al ) / (A2) gl . 0,#tC 

0. 2S(Al)/(A2)g0. 8c7)iEfflT'*).5.^i; 
*^'iif S Lv-i. ffi^Jt ( A 1 ) / ( A 2 ) iOffl*^' 1 . 0 J: 
0 1;*;^ < =5:1. t . S vS14^^^b^b« S i cr>m^ii^±% < 

[0009]— :^r. S i O,c0xC03cll{ix = 0. 6~ 

1. 5.mz0. 6 7~1. 3 0<r>iEmX'h^ZttfiM 
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j^mi-^^ibij^x'^h. ±m<^:ii<r)m.mo. 6~i. 5 
( 0 0 1 1 ] mmmmmm-^^mi:zm^^^ s i o,a* 

C0¥fe)?4^@d5o (A) <i0. I'-lOum. KfiLK 
tiO. 5~1 OAtmt'J).^, 0. 2/iniJ; D'h^l-^^te; 

c 0 0 1 2 J mm^mmii. m^^tii-zmmi^za 

{fi < , Al, Ti. Fe. Ni, Cu, 

Zn, Ag, Sn, S imeO^m^^'^^^m^. Xii 

^rmm , AitMis . #ac^ 3 - ^? ;^r;^* . ^ y 7 ^ - 

^ffl^«^«^*t, e-y^l^M«SK*t, PAN 

zffo lim^x-m \^xh. 2 mmi:i±x-m\ ^xhx^^ 
(0013] ztLhmmmMcofjimi. ^±^?4^@d 

50 (B) *«2 0nm~l 3Atm, ^f^L<<i3 5nm— 
l 0 u mT$>S . 2 0 n m J: (^^^i^&^f^T'ti:, 
?4^60SffliS-fLo^S*J|gix, ^m*^'teTL. 1 3/i 

mimt h^^^^'i^x'iimmim^mi^-¥m<^ 

h. tea. :iixh<^mmM^'»<^fjimi. mnx^mi 

[0014] :^^mzii\,^xi,t, mmii^^<7y^mL=F 

gdso (B) izn-th. S i O,c0T±^?a-?fld 
50 (A) cojrb [dao (A) /dso (B) ] 2:1 . 5^ 
±, »*L<{42. 013Lhfc-tS. dso (A) /d 
50 (B) Sri. 5liUifc^l,ii:T\ S i 0,t»M-r 

H±.-rhZtti^X'%h. Jldt-dso (A)/d5o (B) 
1 . 5 J: OW^^ v^fc S i 0,lcgfM-ri.#««!f8!lU<?) 



[ 0 0 1 5 ] :5ri5. mmMVmcOW-miL'F'i^ d^o ( B ) 
lcm-|>, S i O.co^^l^^gdjo ( A) colt [ d5o 

(A) /dso (B) ] 0±|5g{±3SlS^?ixl.*^\ [d 
50 (A)/d5o (B) ] <7)fa&5 0 0OT, t^tC2 0ia 
TiZ-ti, Ztf}mtL^\ W-mt'f-mitcomti^ 5 0 0^ 

[0016] mm&mwm.-^>imi,zm\'^^mmmmco 

5-4 omA%xh^. mmmmco&i 5 omm%x 
n^K Lf^m^. mm.mMMm±cr>mmzxi>n^cr)& 

<,zx^mmMWK<mmm^^T'r^^&Jxifhh. mm. 

[ 0 0 1 7 ] wmmMm.-^^m.'^^wmts:-^ 
at LTti, w-mm^mm-th%w-\,zai^xi^=f-w^± 

atcJ:'?, mW.^z^kAM-j^^^■7.X , ^(omcOJi^-Jl-^- 

-imm-thirmimh^ithx^i,, z<DijmkLx 

[0018] ^tJ, ^:i^^>c7)^^Q.i|$:fflv^SJ^-&Wi. # 
<?3mAJi|W=^?I-&:^ffilcX7^*^'d>:-S-C'S) I. . 

[0019] wm-thmnMV!ii'sm<r>m^ii. mmmrn 

ncO^^^lZji-oXm^^tiK il;^2 0 nm— 1 Sum 
mi-t L< . mz3 5 nm—l OumX^^, mtfh 
mmM^n<r>f9.^i}'^2 0 nm J; DSIt^t , «^e?S14*^' 

[0020] if.wm%Mmi. ±^coai«ttS i O, 
t.c7)T'^>^^{^J:v^*^. ittni'pW^ t<, A«:e^tc 
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[002 1] zcr>t§^, mm&s i o.^Amzm-^m 

cr)i^-^m<p<^mmMti< 3 o ~ 9 o mM.% , nic 3 0-^7 

[00 22} *iiBjtcfcv^-c . immm'R-<'Kmimn 

[00 23] ttz. 3js:»BJi0mffi«&fflC^^C^^*«fll« 

ix-r, ^Ji.ti\ iESivStt«i: LT{i. L i CoOj, L 
iNiOj. LiMn204. VjOg, MnOa, Ti 

mmim\'^^<itt<v^^. mmntLxa, mum 
^t*^:-r'#. ^^Tk^iit u■c<ircJb•^y;!?-;^^;^^- 
"f-jVvChy. 2-^i-Jl'7-hy\z\ixjyyym<7)mm 

imx'^h. 

[00 24] 

[0025] [mmm 1 ] zmit^mii^ ( b e T\tm 

M«=2 0 0m2/g) t-fe5 5 yi^i^V-Fffl^JR^^ 

-^T-fg-^L/i, J:c7)M-^!i*l2rSiSfllc:3€«L, 0. IT 

0 r rmTtMEL, 1,3 5 0°ac»?fl. «1tLT S 

S i 0^:^'X^^^XX<^mx^^^fz, 

[00 2 6] :icr>m\m^]s!iULtzm. ;K-;i'5;U-c-5 

^mmL, s i o,r;^5i^^mjtt/^, nhtitzs i o, 

m-c*) 0, sio. (x = i. 0) x-m^tLhn^u'm 

^X'h-ofz, 

[00 27] ^#^>i^7^^S i O,15J*C0I1«jNMR (2«S 
iDD/MAS) tcJ;0iPM$fl7tX'<^h;m, -7 
Oppm2r4"Di: L/o7o-F^f-;7 (Al) fc. - 

1 1 Oppm^'P'C-'t t/^T'o-F^b'-i? ( A 2 ) c?) 
2OC0b-7(C^^LTiffl^$n, ZiX'^<0\i'-:P<Om 
«Jt (Al ) / (A2) {iO. e5X'h'otz. 

[0 0 2 8] ±ies i 0,6J* [^tS)*i^^fld5o (A) 
= 8x/m] 2:8 0 g, AjtMiti [^l^^^fldjo (B) 



= 3 urn] S:20g [SiO, :C = 8: 2 (fil: 
Jt) ] ffllr^. MS^fflm-I^T'SOii-rBl. ^taW^ffiBl-^ 

ay (.m m<^^:^yt.^—i^3 VAM-I 5F$rffll^ 

)I'i:<:>lT'rt^<C<!»f*:$-(S5e^-g.[HllE^-i^>'^'"t , 

iC{i2, 5 0 0 r pm. ^-i/yj?"i:>f y-:h-b--Xt 

(^rsfm immtLfz. mmm(^mmmmi,i o . i 
[0029] mm&mmni'^m^Lxni^rLfzmmits 

«IJ^*^5 0% [S iO. : C = 5 : 5 (MJt) ] i:^ 
fz. 

[0030] ^tfo^tttts i o.r;^5i5tiiis^«jg-^!fi!, 

tC. :KU7-x-ffcb'ri'Jxy^. ?»«14S i O^^tm, 
«Si:<7)?I-^!t^ : ^KU^ •yfbb-iJx>=9 : 1 (fii 
Jt) «fiJ-^tc^^J:dtcjD;c, M(cN-^f-;Pfo U F 
>'$raDi.;^9'J— t dtfOX^ U— 5r/S$ 2 0//mtO 

a^?st=M^L. 1 2ox:T'iB#PHii2«f*, 

J: 0 2: Um&m L , «WI6*)lcm:f5 2 O m m 

[003 1 ] ^^x-'i^htirznMKD-miMm^'kmmi- 

htz>^i.z. nm^z^j^'^M.m^mmL. imnmntL 

2-=jyih^i^x.^y<Di/i {wmnc) m.-^'mzi=t 
)v/ L <^mis.x'm'm\^tz-^^-^%mwmm^m \ •^:>'^•^- 

3 OyumcO-lfyx^L-yp'tS^fLM^ -f^UA 

[0032] ^ssL^c u^-^A^ :^yz:i'm:mt. -ha 

ii^m 2:fflv%, xXF-b;K7)mE*^'0Vtc^-rs^T' 
ImAcO^fligSE-C-^^^rfiftV 0 Vlc^tf^f^ti, -fe/U 
«JE2r 0 Vtc^-? J; ^ ^^®^t2r^*^i'-$^i■T3t«2r^f ^ 
7t« -?-LT« fl:SEa*^'2 0;L4A2:Tig^7::B#*T'3'E;fl:2r 
*§Ti:L7t, l!(l;«il mAcO^«»iit'»cm2:fi=v>, -tyl^ 

^v-<?:«ftec7) 1 o^f ^ ^;kc7)?EK«s«®^^fi=-^^c, 
*2-^ 1 tc^-r. 

[0033] [^jsCT 2 ] mm 1 -cifA-ixjt^faiifJaio 

S )VX'<nm'^'!^f^ 2: 3 B$re1 1 L-T . S i O x&^* 
[^%l4^gd5o (A) = 1 2x<m] ^ti, ::(?5S i O 
,S}*2r8 0g, AatmS [^i^S^fSdjo (B) = 3 

X/ m ] 2: 2 0 gfflv^, ^jiOT 1 h nm(r>-H'Axwmm. 

•C'*>i5, JSJKJifilSl 3 l*CT-«>->3t. 
[0034] <SMe<)^ffiI$^S!iS hX%hfLfzMW&S 
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Si|-&*^'5 0% [S iO, : C = 5 : 5 (M&it) ] tKc 
^ 1 (c^-t. 

C 0 0 3 5 ] [^»J3 ] ZlK-ftl^^* ( B ETJtlft 

affl=2 0 0m2/g) b-<cyS. y^iP'U-]<m^m-y 
( B E TJt«®a= 4 m2/ g ) yUc^SiJ 
-^■C^I-^LTt, C:iOjS^!t^^RI5Stc^«L, 0. IT 

0 r r JilTtcMfft, 2 0%^0lg3^$r^I-^t/iTy^3•">- 
;^r'X^S^D§i^C?j^L=5r*^■'^S^DSc^)aJE2r 1 . 3 5 0-C 

l,sussgi?)»tctcs i o,7y;^.$-^t:T?^fii*fai§-t*- 

[0036] Zcr>mm^?:\simLtcm. 7ti-JUS.jUX'5 
f^mmnV. S i 0.*»5|;SrMitL7t. f#A>tI^>:S i O, 

mmi, BET]tmmm2 1 om^/g. tj^s^ss 

//mT^)0, SiO, (x=l. 22) X-m^ixhi^^B 

nw^x'hr>fz. 

[00 37] '^{^tifzS i O,?5}*<0ll*NMR {^^S 

iDD/MAS) IzXKim^^ixf-l^^^l^hMi. -7 
OppmSrcf'Di: Lfc7'D-F^f-i? (Al) t , - 

1 1 0 ppm5r4"Di: LJt7"o-K^b--> (A2)«0 
2-:5£^t-^tc^^@ILTffl5E$tL. C:^X(^<7)b-i?co® 
m (Al ) / (A2) {±0. 2 7-C'ab-ofc. 

[00 38] ±fBS i 0,15^5l5 [T%?4^@d5o (A) 
= 8/^m] ^8 0 g. AitHJS [^^©^fSdso ( B) 
= 3/zm]2r20g[SiO, :C = 8:2 (fiS 

jt) ] fflv\ nsfifiaji tmmcoumxMm&^mmm^m 
mi'n-ofz. mmm<^mmmmi o . i %\iiTX'h o . 

[0039] m&&^mmm-^mMLxnhn.fzmm^s 

i o, , AjtMTp^ ( S 5 /X m ) ^^(r> 
W\-^f}'^5 0% [S i O, : C = 5 : 5 (fiSib) ] t^J: 



T. mtmi tmm(Diomi-zxnmRi/mmmv^'yj^ 
[0040] [^MM4 ] mmm i <?)s i o.e^* [¥ 

i^?4^@d5o (A) = S//m] 5r60g, AitHiS 
ttl^a^fldso (B) =5x/m] Sr4 0g [ S i O, : C 

= 6:4 (Mit) ] ^Jfefi?iJi h|Bi«co:^ra-cig 

%OT-c$>o, ?aK{ies7 8-cfS>o7!i. 
[0041 ] mm6^mmm-^mm Lxnt^ixfcmm.^s 

SiJ-^*^5 0%[SiO. :C = 5: 5 (MMtt) ] t ^ 

T , mmm 1 1 mmcoiimizxMm&x/wmm v ^^j^ 
[0042] Ltmm 1 ] *ss^j i <os i o,m* [¥ 

*^©^@d5o (A) = 8;L/m] ^ HSW^SBJ-^Saa-tt 

s i o.mmz. xmm^ i^^mi^'i^sM 

m ) «:^(50fiJ-^*i 5 0%[SiO, :C = 5:5(« 
fiirb) ] i:^r-I.J; dfcjD^S i O.^b'^tMISt ^O?!-^ 

X . mmm 1 1 mm<^:fjmizxnmt.immm o ^-^a 

^1 tc^-f « 

[0043] [ jrbK^j 2 ] mmm2<Ds i o,r^^* 

mm'fi^ d5o(A)=12//m] &<11«e<J^ffiBl-^3t!iiI 

iir-rtcfflv^, s i o,^^*tc, AjtHiS (¥i^a^fI3 
A<m) i:mm<OW\-^t<5 0% [S i O, : C=5 : 5 

(a«it) ] t^j:^xoizmtsio,m^tm^t(D 
t ^x . mmm 1 1 mmco:;jm^zx nmRifwrnm 

[0 044] 
[*1] 





d5o(A)/d5o(B) 


[mAh/g] 


[mAh/g] 


C%] 




2.67 


88/ 


867 


98 


mmm2 


4.00 


893 


857 


96 




2.57 


719 


698 


98 


mmm4 


1.60 


863 


723 


84 




2.67 


763 


511 


67 




4.00 


783 


556 


71 



[0045] 
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(72)^0^^ F^'-A(##) 4G072 AA41 BB05 GG02 JJ50 QQ09 

SfSmS4'"rtT^a5 2TSl3#l-^ mmt 5HO29 AJOB AJ05 AK03 AK05 AL02 

^Xm^^^W^mWMPJi^ ALO6 AL07 ALIS AM03 AM04 

(72) ±» ii AM05 AM07 CJOS HJOO HJOl 

SfSm$'4'rti?gg52TS13Sl^ ftS-ft HJ02 HJ04 HJ05 

i¥:X^$E5C^aSf.^*^[^ 5H050 AA07 AA08 BA17 CA02 CAOS 

CA09 CAll CB02 CB07 CBOS 
CB29 DA03 DAIO EA09 FA17 
GA06 GAIO HAOO HAOl HA02 
HA04 HA05 



